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Abstract of Japanese Patent Office Gazette 

No. S60-195957 



LEAD FRAME 



Applicant: 



Inventor: 



Tanigawa Takahiro, et al. 
Hitachi Ltd. 



Filed: 
Disclosed: 



Mar. 19, 1984 
Oct. 4, 1985 



PURPOSE: To improve the contacting property between a lead frame and a resin and to 
enhance the sealability and the reliability by stepwisely forming the side of the lead 
frame, and increasing the contacting surface with the resin. 

CONSTITUTION: Projections 8, 15 are formed on tabs 4, 13 of a lead frame, tab 
hanging lead 5 and the sides of leads 6, 14. The projection 8 is formed by a suitable 
method. The lead frame 12 is, for example, composed of 42-alloy. A semiconductor 
chip 9 is formed, for example, of silicon single crystal substrate, many circuit elements 
are formed in the chip by the know technique, and one circuit function is formed. A 
resin sealer 11 is formed, for example, of epoxy resin, and molded by a known transfer 
molding method. 
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MOTICES • 




semiconductor device m the *e electrode on the front face of an 

SetXS t -I" of the wiHn S section and the afo—ed 

semiconductor device section. c em iconductor device according to claim 1 

Claim 2) The resin-seal sur ace J^SSSSSSbdn. exposed to the outside of a 

characterized by the rear face u ofa . S n e ^'^al other than a direct or closure resin. 

semiconductor device through resm dev ice according to claim 1 

Claim 3] The resin-seal ^^J^^^SSd of an external electrode the Held 

Ste1e«^ 
resin. 



[Translation done.] 
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NOTICES' 

b y co m p-So lh e — ..no,^,^,^, 
pr fS«'Lws Ihe word which can nol be transited. 

^SSS. any word, are no, .ranged. 



piSnriDescrip^on of.he Invention] 

Eslia, App.ica.ion, This invenrion rc>a,cs ,o ,he surface nroun, „p. scniconduco, devrce „>• 
which the resin seal was carried out. 

[0002] n . A . rAnnecls electrically to the interior derivation lead 6 of direct by 

Description of the Pnor Art] It ^°^ e f a ^ C c l o n " e ^ s electrically to the internal derivat.on lead 6 
he connection electrode called bump 4 a ««^JJ«™ the y die pad 2 of the leadframe made 
% the bonding wire 3 as a X^iWc^F" being 42%nickel/Fe alloy. ]) as a 
with the metal (0.1 -0.3mm of *^ ^own l0 drawjng 10 in the cross section of 

fcg^fnTof the surface 12 is healed by h0t "** " , , 

the externa, derivation lead 7 and the eternal electxod^ «m ^ ^ ^ ^ 
sealing agent 5 shown m drawing 1 0 A and IB ^ or0,I ; S in lhe perspective diagram of 
process tolerance, and the outs.de ^"^^ of the inferior 

drawing 12 A As shown in the ^at.on of the J 1 ^ * t 5 of a semiconductor 

surface of tongue of the external elec^ 

device, and the plan of Rawing!! B. it .s easy W pro ^ causc an(J § $u|UWe 

lead 7 to a longitudinal ™ b ^JJ^1^^ substrate mounting. Or the 

surface mount becomes impossible the time line a OCCU rred. 

technical problem of it becoming «npo*.Me to JjT ^,^e the semiconductor device currently 

[0005) Then, in order to cancel this f^f P/ 0 ^ external electrode 8, it is the same field as 

indicated by JP.3-3354.A shown in djawjflgji .m the external e. ^ . g 

the base of a sealing agent 5, and the configuration which drew in para 

proposed. 

PU .o be Sowed by rhe ^^^^^^Z^ 
thin-shape-izes in recent years -- having -- mu ch as possible, and it has a 

required as achieving a miniaturization and thin shape-.zanon as r ^ 

size of the semiconductor chip by which the size of a se ling age ^"t.s earned ^ ^ ^ 

•now, and the thin shape semiconductor dev.ee KOmm or «s has oe p v lechnica , problc m 
thickness However, in such small and the thin and thickness will 

that a size, and about [ becoming large far from a scm.conducto chip s j 
become thick occurred in a configuration which is indicated by JP.3 33^, A 

http:/Av^4.ipdl ipo -J.-o.jp ci:i-bin'iran_wcb_cgi_cjic 
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^ 8 '. , Wore sine. 0» ««„■«.. surface ^ of o 

nS derivation lead by a ^g^tSn make the size of a semiconductor dev.ee small 

^conductor device can be made thin. 
&e)He r eaneM h e resin se^ 

invention is explained in full deta.W »* « ^ chip , in the die pad 2 of a 

shown in diawing_L . First, diavvjmU A la>s a ^sem, in;emal denvatl0 n lead 6 with 

SKe^tW^es. of 0.1.0.3mm, connects elecmc y c g fey ^ g wjre 

^^semiconductor chip 1 and a rear face _ sen e as he fi 
J3 has structure which ™? °^™^n™sJ£orXucxor chip 1 and the .ntenjal 
example with which it is made to connect ^^'^ is an ad vantage that the electrical 
derivation lead 6 by the bump 4 t™™*^*^ 0 f the structure top sealing .gent 5 from 

-Us, such as a void at the time of a resm seal 
{roUecreationmethodofthesem,— 

using he cross section of drapU »d toffiU • F ««« on )ea<J 6 conncc « 

the 1st creation method. As shown in f^ 5 ^^ , d "pvation lead 6 with a die pad 2 by the 
electrically the semiconductor chip 1 and the n ternai o . a lanar by lh e same 

oSdmg wire 3 after laying a sem.conductor chip 1 usin the ^ used and do$ed ^ „ „ 
method as usual. Next, the seahng agents 5 ™™ ™t >\t> section of a semiconductor device, and 
made the configuration which shaves ' off theie^ fa e cs naturc at lhe lirnc of performing 

S shown in drawing! B. Then, in orde , £ ™P££* .fng sheathing plating 9 of solder etc. to he 
substrate mounting, it becomes like dj^mjU > Cby » . f the excessive portion of the ou s.de 
oortion which the external electrode 8 exposed In " ,s * a £ w h was able t0 be done is cut 
o?the external derivation lead 7 °™'™^%££$^*n in d^ingj D will be 
using metal mold etc.. the ^^'^ creation method. After laying a 

obtained. Below, the cross section of d™^. , creation me thod. it becomes the 

semiconductor chip 1 and connecting Really hU the , st ^ ^ ^ ^ h , 

configuration shown in drawing 3 A by performing ^ f ductor device c f this example 
cavity (***♦**•*) only in the upper surface. Then, the semico e 
sSn in drawin.3 B is obtained like the 1st creation mettodby performing ^J^^ . . 
sheathing plating 9 and.the external derivation lead 7 A no u ; p ^ at hc 

by high-pressure water etc. is needed before giving ^nn which is eolng to Give sheathing plating 9 
time of a resin seal etc. may have adhered to the port °" $ ( %* TC r "" es5n like the 1st creat.on 

in the case of this creation method, the work of shav ,ng off a 

10 01 2003 
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u«A is omissible. „ j . . _ hov , n in drawing J • Although nol structurally 

mCl ^ The cross section of the 2nd example ,s *ho*n ^ 9_^ ? 2 wWch , ay5 a 

100H1 with the 1 st three operwons ^ h ^cs J micromclers) 

divi ? 6 nductor chip, and the external electrode 8 cons, « ible ( m , king ,hin 

semiconductor ^c p. ^ Jhe of ^lVZ cc compared with the 1 st example ). 

rJSfrf^SonJS thickness of a ^^SSe exposed outside through 
hundreds oi face of a semiCO nductor chip i een erated from a 

M ° r f V ra metal part, there is also an advantage °£^ioms^ - melho(J oflhc 

S o'duSo^vic;, after substrate 'ng the cross section of to 

em conductor device of this 2nd examo s bnen> P ^ ^ Mn duc 
f Although a leadframe is used n the 1st jxamp ^ hole opgncd pama , ly as sho n 

fuch as copper foil, on the films 1 0 such as a i pol ™ ° rf , on )cad 6> and lhc external 

n drawing 5 A by this example and ^ d e P d 2 «h t e ^ ^ ^ ^ ^ ^ , ^ 
wiring 1 1 are formed. i, electrically, and if a resin seal and sheathmg 

the above-mentioned method, and t _ connec is ^ £ecUon JR drawint , $ B 

nlatine 9 are given, it will become the structure : vJi.cn is of lhj$ 

P F Sermore,1f a film 10 is exited ^Tc^ 10 is exfoliated on the outside of the 
example as shown in ^^9±^ lt ^ good to make thin beforehand external w.nng 1 

in fhe p,an of " D 50 " a P ° n,on 

excessive conductor may cut «™^^. $ sncAvn in ^ngC . In the 3rd example, it has fhe 
[0012) The cross section of the 3rd example »s semiconductor chip 1 . Although 

films 10. such as a polyim.de, under the d.e p»d 12 * £«c y ^ Qnly ^ part of lhe 

2S re not an example mentioned above and ch»l ^ ^ rf he 
Sickness of the external electrode has a ^m 10 tn a g^ p ^ lh case 

external electrode 8 used as a part ^ *« j" cleaning effect of the fiux after substrate 
of this example, there is an ^ ^^^Sny connected with the rear face of a 
mounting. Moreover, since there is no V™™^ lhere is also imitation or an 

semiconductor chip 1 in the center o a ^u >t the lime of subs trate 
advantage that there ,. ~*^^"^. h ^?Tdie pad 2 exists has explained by th.s example, 
mounting. In addition, though drav^mg *here ad e P meiho(j of h 

on the occasion of operation ,t is "^S^ained using the cross section of diapgj . 

semiconductor device of the 3rd .example ,s bnefly P ed on ^ fi , ms ]0> such as a 

In the 3rd example. *» w ^ ucl ^SJvt/2!^ in dfawingj A, a die pad 2, the internal 
polyimide which the hole opened partially as ^^-^ifccomes the structure which shows 
Serivation lead 6. and the external winn 1 1 « £™u£, chip , is U id in the film 10 to which 
the cross section in it at dmungl B when ^ sem.cono f ^ u declncally and a 

Sis conductor was attached like the ^^l^ZTiU^ film 10 of the semiconductor 

10 is exfoliated. section j s shown in drawjng 8 .it is 

[0013] Furthermore, as the 4th and 5th ex ample* as a cro s ^ 
created more easily than the example wh.ch has also ^ni'ow ^ ^ lhe 
arranged the external electrode 8 doubly. In the case oi uie above . mcmioned example, 

size of a semiconductor device becomes somcxx . h !V^dVwidely there is an advantage of being 
since the interval of external electrode 8 comrades .. * to a , lhe lime of substrate 

hard to generate the bridge (inter-electrode short-c.rcu.t) D> 

mounting. . . oss scc iion of drawing 6 as the 6th 

[0014] Moreover, it sets in the 3rd example shown \ , inc semjconduclor chip 1 or resin 

example. Since the field which minded the rear-lace seen Qf ^ completed 

material other than sealing agent 5 by removing the film 10 in 
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icond uclor device as shown to . ^^S^^d^K S- * 0» 
^-^^^ 

l^ifOrelnvenrMS^^ 

tEffM , mil el«trode of. semiconductor dev.ce w|h 0£ ^JSwchlp «n be offered, so th.. 
SSSS. - SXd ..so .bou. .hickness. 



[Translation done.] 
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